This paper examines the economic and political conditions that influence people's attitudes regarding a municipality break-up. The theoretical model predicts intra-municipal differences in tax bases, political preferences, and population size to affect the expected gain from secession. The predictions of the model are tested using data on local referenda about municipality partitioning in Sweden. The data support one of the three effects; voters in municipality parts that are wealthy compared to other parts of the same municipality are more positive to secession.
Introduction
This paper deals with the breaking-up of municipalities. Under which conditions do individuals favor municipality break-ups? The question relates to the growing research branch in the political economy field that concerns the break-up and unification of nations and regions -a burning issue in Europe since the German unification, the dissolution of the Soviet union, and the enlargement of the European Union.
1
Contrary to the Tiebout (1956) framework where individuals "vote with their feet," the action taken in this literature is to change the size of jurisdictions by secession or integration, and thereby changing the size of the public sector's budget. Alesina and Spolaore (1997) , Bolton and Roland (1997) , and Persson and Tabellini (2000) examine the trade-off between the efficiency of large jurisdictions and the costs of diverse populations, discussing the economic and political terms under which countries and regions decide to unify or break up. The theoretical framework in these models is well suited for analyzing the break-up of municipalities, and the Swedish municipality break-up data used in this paper make it possible to perform empirical testing of the theory, which, to my knowledge, has not previously been done.
The number of Swedish municipalities was reduced from 2,500 to 278 between 1952 and 1974 through two major municipal boundary reforms. During this period, the municipal responsibilities increased, which called for municipalities that were large enough to sustain an acceptable level of public administration, as well as to keep up schools and social services. The first demands for dividing one of the newly amalgamated municipalities were made two years after the last reform was completed. The first two municipality break-ups took place in 1980. In all, after the amalgamation reforms, 13 new Swedish municipalities have formed by secessions, two municipalities have amalgamated, and one parish has broken out from one municipality to join another.
The outline of the paper is as follows: The procedure and conditions for municipality break-ups are described in the next section. In Section 3, a theoretical model following Persson and Tabellini (2000) is presented, where the median voter, who obtains utility from private and public consumption, sets the proportional income tax in the municipality. In the case of a split, there are two new median voters (one in each of the municipalities), each deciding the new tax rates. The question posed is under which conditions individuals favor a municipality break-up.
The model shows three effects influencing the utility gain for individuals in the seceding municipality part in case of a break-up. First, partitioning is inevitably associated with a decrease in population size, which gives rise to an efficiency loss compared to parts staying united. The second effect derives from a tax base difference in the united municipality and the seceding part; people in a richer municipality part gain from a break-out as the wealth is no longer shared with poorer municipality parts. Finally, a difference in political preferences between the median voter in the united municipality and the median voter in the seceding part brings about a change in tax rates. This effect is surely positive for the seceding part's median voter, since his preferred tax rate is implemented in case of secession. For other individuals, however, the tax rate change may be either good or bad depending on the individual's income.
The implications from the theoretical model are tested empirically on Swedish data from local referenda about municipality partitioning in 24 municipality parts. The data cover all settled partition cases subsequent to the amalgamations in the 1970s, half of them involving a referendum. The data set and variables are described in Section 4. The empirical results are presented in Section 5, which suggest that there is support for one of the effects derived from the theoretical model; the tax base effect is supported by data both in terms of statistical significance and impact on voting behavior.
Finally, Section 6 summarizes the results and concludes the paper.
The Procedure of Municipality Partition
For a municipality part to break out and form a new local jurisdiction, a municipality or a local resident can put forward a partition proposal to the Legal, Financial and Administrative Services Agency (Kammarkollegiet). If the proposal is not turned down immediately, the Agency refers the case to the municipal council in the concerned municipality and to the County Administrative Board (Länsstyrelsen) for an expert opinion. Based on their statements, the Legal, Financial and Administrative Services Agency decides whether to initiate an investigation, which in most cases is carried out by a special investigator. 2 The investigation, which shall consider all factors affecting the matter, is referred back to the municipal council, which may choose to carry out a referendum.
3 The municipal council gives its recommendation about the partition case to the agency, and based on the investigation, the recommendation of the municipal council, and the referendum results, the agency comments on the case and forwards it to the central government, which finally decides on whether a partition is to be realized or not. A factor of great importance for the agency's recommendation is the opinion of the local population. The municipal council is often taken to represent the united municipality, but a referendum or an opinion poll is nevertheless frequently used to get a clear idea about the public opinion. The opinion in the seceding municipality part is of certain interest -the municipal council cannot be presumed to represent their interests -and about a third of the referenda only encompasses the population in this part.
Since 1977, more than 50 applications have been submitted to the Legal, Financial and Administrative Services Agency, of which 49 were completed by the end of 2001. In Figure 1 , these cases are grouped according to where in the decision process the matters were settled.
As shown, more than 60 percent of the cases were investigated. Out of the 31 investigated cases, 6 were withdrawn by the applicants (4 due to negative referendum results in the seceding parts). Finally, the 25 cases that were subject to governmental verdict are divided into 13 rejections and 12 approvals 4 -most following a referendum.
2 The municipality can also initiate an investigation itself, and thereby evade the investigation decision. In such a case, the report is examined by an external investigator appointed by the Legal, Financial and Administrative Services Agency.
3 A referendum can also be initiated by the agency or the central government, but this rarely occurs. 
The Model
We consider a simple model of majority voting following Persson and Tabellini (2000) . Our focus is on the median voter in the seceding municipality part. The reason is that in Swedish municipalities, the local governments are -at least in the context of municipality partitioning -considered to speak for the united municipality. Furthermore, the empirical testing considers only the voters in the seceding parts. However, the median voter in the seceding municipality part is by no means decisive. It is the central government that passes the final verdict on partition matters, but since the opinion of the concerned population is supposed to be of great importance for the decision, the referenda are meant to provide the government with information on this matter. Individual i has preferences over private consumption, c i , a publicly provided private good, g, and leisure, l i :
where Ψ (.) is concave. Private consumption is constrained by disposable income, where t is a proportional tax rate and h i is labor supply. The real wage rate is normalized to unity.
Time can be allocated between leisure and labor. The effective time available is 1 + e i , where e i is individual i's productivity:
The individual maximizes utility subject to the budget and effective time constraints. The optimal choice of leisure is
where the subscript denotes a partial derivative. l i t (t) > 0 due to the concavity of Ψ(.). The quasi-linear utility function brings in the property that the tax rate is the only variable acting on the optimal choice of leisure. An implication that follows from this is that all individuals choose the same amount of leisure.
The optimal choice of labor supply is
where h i t (t) < 0 and h i e i (t) > 0. All differences in labor supply among individuals are due to differences in productivity. We can express individual i's labor supply in terms of average labor supply as
where h and e refer to municipality averages. The publicly provided good is constrained by tax revenue and a fixed cost, k, which is independent of population size, N ,
The derived utility function for individual i becomes
where h i (t) is the optimal labor supply for individual i given the tax rate t, as expressed in Equation (5). Using the envelope theorem gives the following condition for individual i's preferred tax rate:
Substitute Expression (6) for h i in Condition (9) to get
which yields individual i's preferred tax rate,
If individual i has greater than average productivity, the preferred tax rate is negative, since h t (t) < 0. In such a case, t may be regarded as an income subsidy and the publicly provided private good, g, as a lump sum tax. We, however, assume that the tax rate implemented is preferred by the median voter and that median voter income (productivity), e m , is smaller than the average, which assures a positive tax rate.
In the united municipality, the preferred tax rate is
where superscript u refers to united. We focus on the median voter in the seceding municipal part and assume that he votes for partition if his expected utility gain from secession is positive. If the municipality breaks up, the preferred and implemented tax rate in the new municipality is
where superscript s denotes the seceding municipality part and ms the median voter in the seceding part. In case of a break-up, he gets the indirect utility
Expression (6) can, for the seceding part, be restated as
Substituting Expression (15) for h ms in (14) gives
. (16) To compare median voter ms's utility in the case of secession with staying united, it is useful to express average labor supply in the seceding part in terms of labor supply in the united municipality. The difference in average labor supply between the united municipality and the seceding part derives from differences in tax rates and average productivity,
Substitute (17) into (16) and rearrange to get the indirect utility of the median voter in the seceding part if the municipality breaks up:
where
. The indirect utility of the median voter in the seceding municipality part if the municipality stays united is
where W ms (t u ) is analogous to (19) but instead of t s includes the tax rate in the united municipality, t u , determined in Equation (12). The expected utility gain from secession is
The term in the first bracket is the utility gain deriving from differences in private consumption, the publicly provided private good, and leisure. If t s = t u , the term is positive, since the median voter in the seceding municipality part gets his preferred tax rate if the municipality breaks up. We denominate this as a political effect, since it captures the clear gain of autonomy for the median voter.
The second term can be regarded as a direct tax base effect. It is positive if average income -reflected in average productivity -in the seceding municipality part is greater than in the united municipality.
The third term captures the efficiency loss from secession due to the fixed costs associated with running a municipality. A smaller population faces a greater per capita cost than a united municipality, and the loss becomes greater the larger the population difference is. The more funds per capita needed to cover the fixed costs, the smaller the funds that will be available for the publicly provided good.
The model thus implies two plain effects on the median voter in the seceding part of the municipality: a utility gain from being the median voter and thus deciding on the tax rate, and a utility loss associated with a smaller population. For the tax base effect to yield a positive utility gain, average income must be higher in the seceding part than in the united municipality.
Out of the three effects acting on voting behavior, the efficiency effect and the tax base effect do not depend on the tax rate. Therefore, all individuals in the seceding part face the same gain or loss due to these two effects. The political effect, however, can for individuals other than the seceding part's median voter take either sign depending on how well the tax preferred by the median voter corresponds to their preferences. Since the political effect for the median voter is positive, it follows that the majority in the seceding part also faces a positive political effect from secession.
However, a new tax rate, and the corresponding size of public expenditures, will not benefit all individuals in the seceding municipality part. Even though a majority gains from the political change, the average effect may be negative. The difference in utility gain or loss from secession between an individual with average income in the seceding part and its median voter derives entirely from the political effect,
where ∆ s is obtained in the same way as ∆ ms , but replacing ms by s. If t u > t s , then Expression (22) is positive, as average income is higher than median income. But if t u < t s , and ∆ ms is small enough, then the average gain from the new tax rate is negative; the utility gains of the majority are smaller than the losses of the minority.
Data and Variables
We test the predictions from the theoretical model by using a unique data set that includes Swedish data from 20 local referenda in 24 municipality parts, collected as a part of this research project. 6 The data cover all local referenda held after the municipality amalgamation reforms for those municipalities where partition applications were submitted and the cases completed by the end of year 2001. The cases are listed in the Appendix.
In the empirical analysis, only the seceding municipality parts are included, and not the remaining parts. The main reason for this is that the referenda encompass the seceding part only in 8 of the cases. The sample for the remaining parts is thus small with only 15 observations. In addition, the population shares belonging to the remaining parts are generally large, resulting in small changes in both tax rates and average tax bases if separation were to occur. The variation in these variables is therefore small for the remaining municipality parts.
7
The referendum data are not available from one single source, but were constructed from filed documents at the archives of the Legal, Financial and Administrative Services Agency (Kammarkollegiet) and the Government Offices (Regeringskansli-6 In two of the referenda (Nacka and Norrtälje municipalities), the question was whether the municipality should split into three parts, i.e. there were two possible secessions in these municipalities. In the referendum in the Göteborg municipality, there were three possibly seceding parts, but also three separate questions.
7 In an earlier version of this paper the remaining parts were included as well, but gave no significant results.
et).
From the referendum data we construct Y ESSHARE, a continuous dependent variable defined as the share of all votes positive to partition in the seceding part (in percent), not including the blank votes. In addition, we construct a binary dependent variable for the median voter model. If a majority of the voters in the seceding municipality part votes for secession, so does its median voter. The variable V OT E thus takes the value of one if Y ESSHARE > 50.
We also consider the turnout in the referenda, where the share of the electorate voting in a referendum is captured by the variable T U RN OU T .
For the population difference, we define the variable ∆P OP as the share of the municipality's total population that belongs to the municipality part. The population figures date from the year when the application was submitted and are available at parish level from various issues of Statistics Sweden's Yearbook for Swedish Municipalities.
The variable ∆T AXBASE is defined as the share of the tax base per capita in the municipality part in relation to the tax base per capita in the united municipality. The tax base is the municipality's taxable income, comprising labor income only. A tax equalization scheme is designed to give municipalities more equal conditions for providing services to citizens. The rules of the scheme are extremely complex and have changed over the years. Since there are no data available to examine the effects of the equalization scheme, only the actual tax bases are considered. As for the population figures, the tax base figures date from the year of application and are available at parish level from the same source.
The political effect is theoretically defined as the utility gain for the median voter in a municipality part, deriving from getting the preferred tax rate in case of secession. Unfortunately, median income data are not available at parish or municipality part levels. To capture possible political differences we instead make use of voting behavior in local elections.
We construct two variables to represent political differences. If the median voter in the seceding part and the median voter in the municipality vote for different political blocs in local elections, the binary variable BLOCDIF F takes the value of one, and zero otherwise.
8 The continuous variable |∆LEF T | is defined as the absolute difference between the shares of valid votes given to socialist parties in the municipality part and the municipality divided by the socialist parties' share in the municipality. The local elections considered are the ones closest preceding the application. The election data are available at the electoral district level from the Swedish Social Science Data Service and Statistics Sweden. The data used for the independent variables are available at different levels. The economic data are available at the parish level, while the political data are available at the electoral district level. Parishes and electoral districts do rarely coincide, but the matching between parishes, electoral districts and municipality parts is straightforward in nearly all cases. Each municipality part contains at least one parish and at least one electoral district. By identifying which parishes and electoral districts correspond geographically to the concerned municipality parts, the data have been constructed to match at a common level.
Summary statistics for the 24 seceding municipality parts are presented in Table  1 . Correlations are found in the Appendix. In 71 percent of the cases, a majority voted in favor of secession. The results varied considerably among municipalities, with the positive share of the valid votes ranging from about 5 to 90 percent. The turnout in the referenda averaged more than 70 percent, but differed substantially over observations. In one fourth of the cases, the median voters in the seceding part and in the municipality voted for different political blocs in local elections. On average, there was a 20 percent absolute difference in the socialist party vote share between the seceding municipality part and the municipality. The seceding part had on average a slightly greater tax base than the united municipality, but with a large variation over observations. The population share in the seceding parts was on average 17 percent of the municipal total, and all of the seceding parts contained less than half of the municipality population.
Empirical Results
To analyze median voter behavior, we need to employ a method suitable for binary outcomes. This is done by applying a probit model. After that, we leave the median voter framework and look at all the positive vote shares in the seceding municipality parts by least squares estimation. We conclude the empirical section by discussing and testing for possible selection problems.
Median Voters
Since ∆ ms is not observable, we treat it as a latent variable. The observable variable V OT E s takes the value zero or one depending on the value of ∆ ms , where one indicates that the median voter in the seceding part votes for a partition and zero indicates that the median voter votes for the municipality to stay united:
The probit model to estimate is
where Φ is the cumulative normal distribution, and s is the error term for the median voter in seceding municipality part s. The expected parameter signs are β 1 > 0, β 2 > 0, and β 3 > 0. The expected sign of the estimate of β 1 is positive, since a difference in political preferences should increase the utility gain from secession for the median voter in the seceding municipality part.
The expected sign of the estimate of β 2 is positive -a greater tax base results in a higher provision of the public good at any given tax rate. Since the population in a part of the municipality is always smaller than the population in the municipality as a whole, we expect the estimate of β 3 to be positive.
The parameter estimates of Equation (24) are shown in Table 2 . a The marginal effect for BLOCDIF F is for a discrete change from 0 to 1, and for the other variables evaluated at the variable means. Huber/White robust standard errors in parentheses. * indicates significance at the 5 percent level.
The estimates show the expected sign, with the exception of the coefficient for BLOCDIF F ; if the median voter in the seceding part votes for a different political bloc in local elections than the median voter in the municipality, then the support for secession is smaller, although not on a statistically significant level. The estimate for the population share in the seceding part is positive as predicted, but is not statistically significant.
The estimate for the tax base effect is signed as predicted and is highly statistically significant; median voters in the seceding municipality parts with greater tax base than the rest of the municipality, are more positive to secession. For a municipality with the average tax base share, the results imply that an increase in the tax base share by one standard deviation increases the probability for a positive vote by 0.34.
All Voters
Next we deviate from the median voter framework and include all voters in the analysis by using the dependent variable Y ESSHARE, defined as the share of all valid votes positive to a partition.
We estimate the following model:
Equation (25) is estimated by least squares regression, and the results are reported in the first column in Table 3 . Due to the low number of observations, the assumption of normally distributed error terms is rather strong. We, therefore, follow Efron and Tibshirani (1993) and bootstrap the estimates by drawing 24 observations with replacement from the data set. By replicating the drawing 2,000 times we obtain a bootstrap distribution, from which we calculate standard errors and, based on the bias-corrected percentiles, confidence intervals for the point estimates. The reported standard errors and significance levels come from this procedure.
As shown in Table A2 in the Appendix, the turnout in the referenda is significantly and positively correlated with |∆LEF T |. Therefore, we also estimate an alternative model to (25), which considers the turnout in the referenda. We use the same explanatory variables as in (25), but modify the dependent variable as (Y ESSHARE * T U RN OU T ) /100, which is the share of positive votes in the electorate (in percent). The results are shown in the last column in Table 3 . When comparing the median voter results with the results for the same municipality parts but including all voters in the seceding parts, we see that the signs and the significance levels of the parameter estimates are the same in the first specification; neither the population effect nor the political effect is supported by the data. In the second specification, which also considers the turnout in the referenda, the parameter estimate for |∆LEF T | changes sign; it turns positive. Once again, our data show clear support for the tax base effect. For a one standard deviation change in the tax base difference, the predicted impact on the positive vote share is an increase by 6.3 and 5.1 percentage points in the two specifications, respectively. 9 9 Log-linear specifications give results similar to the ones reported in Table 2 regarding signs and significance levels with one exception. The estimate for the political effect becomes negative in Model 2, but is not statistically significant.
Selection problems
The results obtained so far are conditioned on that a referendum was held in the seceding municipality part. To be able to generalize our results to all cases where a partition proposal is made, we have to investigate whether there are any selection problems in the process described in Section 2. The selection could be such that only municipality parts with strong preferences for secession had the possibility to participate in a referendum.
Since a referendum follows an investigation, referendum results for a municipality part are only observed if there is an investigation. As described in Section 2, the Legal, Financial and Administrative Agency decides whether the case should be investigated. The agency refers the case to the municipality, and the opinion of the municipal council is of great importance for the outcome of the investigation decision. In addition, a municipality can initiate an investigation on its own. The probability of a referendum is, thus, highly dependent on the municipal council.
The selection mechanism is We examine the selection problems by applying the Heckman selection model for the continuous voting models. We test whether the voting results are subject to the selection mechanism in (26) by checking the correlation ρ u between the error term of the voting equation (25) for both specifications, and the error term in the selection model, u (Greene, 1997) .
The results are presented in Table 4 . The results indicate that the probability of observing a referendum increases if the municipal council recommends or initiates an investigation. This decision is not significantly correlated with the popular opinion in the municipality parts -ρ u is not significantly different from zero in any of the specifications. Comparing the results in Table 4 to the results in Table 3 shows that the estimated coefficients in the first specification of the voting model are nearly identical irrespective of whether we consider the selection into the referendum or not. In the second specification, the results are somewhat biased upwards when not considering the selection mechanism. However, the main results remain and we can conclude that the voting results supported by data are not subject to any major selection problems for cases where a partition proposal is made.
Summary and Conclusions
The theoretical model presented and tested in this paper predicts three effects to affect people's utility from breaking up the municipality they live in into parts, and hence their voting behavior in local referenda. Firstly, the population decrease associated with partitioning gives rise to an efficiency loss compared to staying united. Secondly, differences in tax bases among the different municipality parts make individuals in wealthier municipality parts gain from a break-out as the wealth then does not have to be shared with poorer municipality parts. The third effect is politically determined; if median income differs between the united municipality and the seceding part, the tax rate will change in case of a break-up. A majority of the voters in the seceding municipality part will therefore get a more preferred tax rate if they gain autonomy. When the predictions from the theoretical model are tested on Swedish referendum data from 24 municipality parts, we find support for one of the effects -the tax base effect is present; voters in municipality parts that are wealthy compared to other parts of the same municipality are more positive to secession.
These referenda are not decisive -the final partition decisions are made by the central government -but are supposed to give an indication of the popular opinion in the seceding parts, a factor intended to be of great importance for the governmental verdict. On the other hand, municipality partitions are not supposed to be carried through unless all municipality parts benefit from the change. Satisfying both of these conditions seems to be a difficult task, especially if the political differences between the parts are of minor importance for the concerned population. It seems impossible for the government to pay much attention to the opinion of the local population in all municipality parts if their desire for a break-up depends on the own municipality part's tax base. The results from this study thus indicate that factors other than the popular opinion ought to play a major role for a municipality partition to come true. 
